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Abstract 
This paper applies the method of factor analysis to construct the indicator system of low carbon economy and 
evaluates the performance of development of low carbon economy of 15 resource-based cities. The paper documents 
that the development performance of low carbon economy of Daqing ranks No. 3 among 15 cities, performance of 
inter-industry adjustment ranks No.14, energy efficiency ranks No.3, effectiveness of environmental improvement 
ranks No.1, and performance of secondary industry adjustment ranks No.10. The results show that Daqing has 
advantages in energy efficiency and effectiveness on environmental improvement, and but needs to improve its 
performance of in inter-industry adjustment and secondary industry adjustment. 
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1. Introduction 
Low energy consumption, low emission and low pollution are the basic features of low-carbon 
economy with the essence of high energy efficiency and clean  energy structure, and its core is the energy 
technology innovation and system innovation.[1,2] It is hard to quantify and evaluate the development 
models of low-carbon economy  as a new subject, so it is the key  to build  a scientific evaluation system of 
low-carbon economic development for mode transformation of economic development.  This paper uses 
factor analysis to build a low-carbon economic development evaluation system under the concept of 
scientific development, with an objective evaluation of the position of Daqing City during the low-carbon 
economic development process among resource-based cities (Beside Daqing, this paper randomly 
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chooses fourteen prefecture-level cities from two groups of resource-exhausted cities which are 
confirmed by State Council, including Fushun City, Fuxin City, Panjin City, Liaoyuan City, BaishanCity, 
Yichun City, Qita River City, Huaibei City, Tongling City, Jingdezhen City, Zaozhuang City, Tongchuan 
City, Silver City, Sh izuishan City). Based on analysis, we judge the problems and contradictions of the 
low-carbon economic development in Daqing. 
2. Evaluation indicators’ selection  
In order to build a scientific evaluation indicator system of low-carbon economic development and 
comprehensively evaluate performance of economic and social development of Daqing City, we select  8 
evaluation indicators as our comprehensive evaluation indicator system, such as choosing region's GDP, 
ratio of primary growth and secondary industry growth, ratio of tertiary industry growth and the 
secondary industry growth, water consumption per unit GDP, energy consumption per unit GDP, green 
space per capita, one bus out of every 10 thousand people, and ratio  of manufacturing industry growth 
and min ing industry growth. The index has following characteristics : first, indicator datasets are all from 
the published Statistical Yearbook which  are true and reliable;  second, the above 8 indicators cover the 
three major industries’ structural readjustment, energy usage, the impact of economic growth on the 
environment, the structural readjustment of resource-based economy and non-resource-based economy of 
secondary industry and so on; third, many of those indicators have similar economic meanings and have a 
strong correlation. For example, water consumption of the region’s GDP and unit GDP, energy 
consumption of the unit GDP and so on. Based on those features, we decide to use factor analysis to 
analyze the indicator system for a good construction of performance evaluation system and low-carbon 
economic development in Daqing and an objective performance evaluation.  
The above indicators are not positive (the bigger the better) due to some indicators of the Yearbook 
has not given directly, so they need to be pre-treated. Unit GDP water consumption and unit GDP energy 
consumption are negative indicators  (the lower the better), so we take its reciprocal Y *= 1 / Y to make 
them positive (the b igger the better). In addition, because of the missing growth rates of manufacturing 
industry and mining industry in both Jingdezhen City and Shizu ishan city, we use adjacent point mean to 
replace the missing values by the method of SPSS. The selected data comes from "CEInet Statistics 
Database" (2003-2008). 
3. Factor analysis of indicator system 
  This paper uses factor analysis to measure the original numbers of ind icators integrated to fully the 
few common factors variables reflecting the informat ion. You  need the reliab ility of the index test data to 
verify  the true extent of the measured characteristics  before conducting factor analysis. With SPSS16.0 
statistical software, you first need to standardize the data processing, and then use Cronbach re liability 
coefficient to standardize reliab ility of the data after the test. The results showed that: data were 
standardized, the reliability coefficient is 0.5. KMO test value of 0.556, Bart lett test was significant as 
0.000, in line with requirements of factor analysis. 
Table 1 KMO, Bartlett and Cronbach's Alpha Test                         Table 2   Main factor eigenvalue and the cumulative variance 
contribution rate 
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To extract factors is by the means of the analysis of the principal component. As we can see from 
Table 2, the variance is greater than 80% of the total contribution rate, you can extract the four main 
factors, the amount of informat ion they represent has been able to provide more adequ ate explanation and 
informat ion expressed in raw data. Also from the scree plot (Figure 1) it can also imply  that from the fifth 
main factor, the curve becomes relatively  flat, it proves that the first four main factors  should be taken. In 
addition the observed variables are also generally  higher indicat ing that the observed variables can be the 
basic main factors that explained 4. 
 
Figure 1: Scree Plot  
Table 3 shows the main factor loading matrix o f the orthogonal rotated, according to the indicators in 
the four main factors of high and low loads , we can screen out of the main factors of the higher load index:  
The first principal factor includes the growth rate of first and second industrial development, the two 
growth rate of the third, and two industries. The indicators reflect the degree of development of three 
industrial structure and speed, so we will first principal factor named industry structure adjustment.  
The second factor includes the main water consumption  per unit  GDP, the tow indicators of energy 
consumption per unit GDP; they reflect a region's economic development, energy consumption, reflect ing 
the level of energy use and economic development, so we named this energy efficiency. 
Table 3 orthogonal rotated principal factor loading matrix 
 The main factor 
 
Industry structure 
adjustment 
Energy 
Efficiency 
Effect of 
environmental 
improvement  
Structural adjustment 
within the industry 
The first and second growth rate of 
industrial development  .853 .173 -.147 .132 
The third and second growth rate of 
industrial development  .842 -.215 -.158 -.093 
Manufacturing / Mining growth rate .037 -.082 .114 .945 
Unit GDP energy consumption -.172 .877 -.131 .137 
Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy .556 
Bartlett 's Test of 
Sphericity 
Approx. Chi-
Square 148.597 
df 21 
Sig. .000 
Cronbach's Alpha 0.5 
The main 
factor Eigenvalue 
Contribution rate 
(%) 
Cumulative 
contribution rate 
(%) 
1 2.332 33.319 33.319 
2 1.524 21.771 55.090 
3 1.268 18.104 73.194 
4 0.649 9.267 82.461 
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Unit GDP water consumption .139 .825 .330 .022 
Green space per capita -.141 -.020 .823 .326 
Buses per million people -.432 .287 .683 -.295 
Note: The rotation method used for the maximum variance method (Varimax). 
The third main factors include the two indicators of the green land per capita, buses per million 
peoples, these indicators reflect the environmental improvement, which embodies a regional economic 
development, environmental improvement, reflecting its sustainable development capacity, so we named 
it environmental improve mental effectiveness. 
The fourth main factor is indicators of the growth rate of the min ing industry, reflecting the secondary 
industry, manufacturing and mining within the level of coordination of developments, and it also 
measures transition of the resource-based economy to a non-resource-based economy. Thus it reflects the 
results of a regional industry within the degree of adjustment; we will name it inter-industry structural 
adjustment. 
4. Low-carbon economic development in Daqing City, performance evaluation 
According to four main  factors scores and their variance contribution, we can calculate the regional 
performance of the overall situation of low-carbon economy (factor total scores).The use of low-carbon 
economy performance evaluation system, Daqing City, the total performance of low-carbon economy in 
fifteen randomly selected resource-based cities ranked No. 3, the performance score of 0.271, the 
performance is better than Daqing City, Yichun City, and the area is Jingdezhen City, indicating the 
development of Daqing City in  the manner in low-carbon economy as a whole achieved good results. But 
we should clearly see that we ranked a score of 1.038 the performance of Jingdezhen City, there is still a 
wide gap between the need to vigorously promote the development of Daqing City, the process of low-
carbon economy. 
In the industry structure adjustment, Daqing City, exposed serious problems in Daqing City, scoring 
the performance of the 15 sample cities in the last second, the performance score of only -1.145, which 
fully shows the Daqing City, primarily to maintain economic growth dependent secondary industry, 
primary industry and tertiary industry growth rate lags behind the development of secondary industry in 
Daqing City, the three main industries there is a serious imbalance problem, adjust the three major 
industries in Daqing City, industry structure to achieve a balanced development term h istorical task of 
pitch. 
Efficiency of energy use, better performance in the area of Daqing City, Zaozhuang City, Panjin City, 
while the Daqing City No. 3 can be followed, performance score of 0.737, reflecting the resources of 
Daqing City in recent years, with the high efficiency of energy use.   
Environmental improvement effect, Daqing City in fifteen cit ies in resource-based ranking 1, the 
performance score of 2.228, which  means that Daqing  City in  maintaining rapid economic growth, the 
improvement of the environment has also made great efforts . 
Structural adjustment within the industry, the performance score of only  -0.343 in Daqing City, ranked 
No. 10. This fully reflects the economic development of Daqing City in recent years within the industry 
there is a second resource-based industries and non-resource-based industries in the structural imbalances, 
over-reliance on oil's economic growth pattern so that the economic structure in Daqing City, there are 
serious imbalances.  
Factor analysis of the data structures as requested in the current index system gives only 8 indicators, 
of course, many other indicators did not reflect the system of performance evaluation, such as 
employment size, emissions per GDP ratio, GDP per number of wastewater treatment facilities, solid 
waste emission rates per GDP and other indicators, and they deserve our attention.  
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5. Conclusions 
Through the analysis, we get main conclusions as follows: 
(1) Based on the empirical data of 15 resource-based cities (2003-2008), we use factor analysis to 
construct the system of objective evaluation indicator system of low-carbon economy. The indicator 
system is a model neither rely ing on the evaluation of the total economy, nor rely ing on subjective 
judgments method from a lack of objective data. It is a comprehensive and objective evaluation system 
for the development of new low-carbon economy. 
(2) Evaluation indicator system includes four sub-systems: first, one of them is inter-industry structure 
readjustment indicator system reflecting the development of three main industries; second, one of them is 
energy efficiency indicator system reflecting the resource efficiency of energy; third, one of them is 
environmental improving indicator system reflecting environment improves performance with the 
economic development; last, one of them is intra -industry structure readjustment indicator system 
reflecting the development of resource-based industry and non-resource-based industry. The new 
evaluation indicator system documents that the resource-based cities which develop low-carbon economy 
must take into account the performance of the four aspects above in order to achieve the total 
performance improvement of low-carbon economy. 
(3) By using our new evaluation indicator system for 15 resource-based cities in  their low-carbon 
economic development, we find out an objective evaluation of the performance that Daqing City ranks 
No. 3 of the development of the comprehensive performance in  resource-based 15 cit ies, inter-industry 
restructuring performance ranks 14, No. 3 of energy efficiency performance, environmental effects of 
performance ranks 1, the performance of structural adjustment intra-industry ranks 10. The result shows 
that Daqing City has advantages of resources and energy efficiency and environmental improvement in 
low-carbon economic development, but the urgent need is the inter-industry and intra-industry structure 
readjustment. 
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